The existence of data on the division rates of representatives of three orders of ciliate protozoans grown in pedigree isolation culture with the same culture medium for 3 years (Dawson)Z invites analysis to determine the influences which affect the division rates and the relations between the respective division rates.
rates started on July 18, 1924, and that the ttistrio line died on Feb, 8, 1926.1 The rates for these organisms are separately plotted in Fig. 2, a, b , c.
II.
Inspection of the curves representing the division rates for these organisms shows that there are distinct secular trends for each curve and that each trend has a different slope. It is therefore necessary to remove these trends before we can compare the division rates. The ordinates of a line of trend are determined for the beginning, center, and the end of the curve and the line is drawn through these ordinates of trend. 2 The resulting trend is then removed graphically with the aid of dividers. Two sources of error are possible with this method.
One is an error made in measurement with the dividers. Since the scale of the original graphs was chosen so that the distance between units was 5 ram., an error of this magnitude is not probable with care- ful measurement. The other error is due to the fact that the correction should be made proportional to the magnitude of the trend rather than to the actual departure from the ordinate of trend. This error is greater with steeper slopes of the trend line. The correction is negligible for the Paramecia and Blepharisma data and calculation showed that the Histrio correction would not be sufficiently improved to justify the greater effort of the numerical over the graphical correction.
iII.
The curves corrected by the removal of the effect of secular trend are plotted together in Fig. 2, d . The division rates now show a cyclic rhythm with a period of I year in length, and with the maximum of the cycle occurring during the summer. The first cycle is most distinct, the two following ones showing less effect of season on the division rates.
By suitable means 3 the extent of this seasonal cycle was determined, and the cycle for each organism is plotted in Fig. 3 . The effect of the seasonal variation was then removed from the curves previously corrected for secular trend, and the residues are shown in Fig. 2 , e. In order that the comparative variations may be clearly indicated the means for the division rates are superimposed on this graph.
IV.
These residual curves may now be directly compared since the disturbing effects of seasonal variation and of secular trend have been minimized. The maximum correlation of the corrected Paramecium rates (x) with the Blepharisma rates (y) is their partial correlation independent of time, 4 and is r**.t = -0.08. The tlistrio rates (z) may be correlated with the composite of the Paramecium and Blepharisma rates by means of the multiple correlation 5 r,.,v --0.29. These correlation coefficients indicate no relation between the corrected division rates. The distribution of these residual rates about their means suggests a chance distribution.
V.
If all conditions influencing the division of the protozoans could be kept constant we should expect the organisms to divide regularly and the probability of occurrence of division would be constant. By means of the Lexian ratio we may test the "corrected division rate data" to see if the divisions occur with a constant probability. The empirical probability of a division may be calculated from the average division rate and the sum of the divisions. From this information it is possible to determine the numerical value for the relative Bernoulli standard deviation for our series; then the Lexian ratio is the ratio of the relative standard deviation of the series to the relative Bernoulli standard deviation for the same series.
The numerical values for the Lexian ratio are given for each organism in Table I for the original data, for the corrected data, and for the corrected data omitting those observations known to be caused either by a change of medium, or by removal from Cambridge to Woods Hole, or return, or by changes in culture technique.
Purely chance deviations of a constant probability would give a Lexian ratio close to unity. The deviations between the calculated ratios and unity are probably due to variations in technique and in culture conditions that we cannot completely describe at present.
VI.
The analysis shows that after the effect of long secular trend is removed the influence which causes similar variations in the division rates of these three ciliates of diverse orders is a seasonal one. The beriod of this rhythm is yearly and the maximum of the effect occurs in July. The effect of this rhythm remains distinct although it is disturbed by the annual moves to and from Woods Hole at this time. The effect of the rhythm becomes less the longer the organism is maintained under laboratory conditions. The 1st years of Woodruff's 8 year culture s and of Metalnikow's 10 year culture r show seasonal rhythms that diminish under laboratory conditions. The mechanism of this diminished seasonal effect could be determined under known conditions, and it would be of interest to do so. These same series also show definite secular trends. The trend in Woodruff's Paramecium aurelia is upward and distinct. That of Metalnikow's Paramecium caudatum is also upward but with less slope. This analysis of our own division data leaves no trace of cycles or rhythms that might be attributed to recurring cellular reorganization. 8 The four "cycles" from Calkins that Wilson 9 publishes may be ex- 6 Woodruff, L. L., 1921 , Proc. Nat. Acad. So., ~i, 41. Metalnikow, S., 1922 . s A forthcoming paper by Dawson will contain a further discussion of this problem.
9 Wilson, E. B., The cell in development and inheritance, New York, 3rd edition, 1925, 241. plained by noting that the first two are due to a change to beef extract culture medium; and that the third and fourth, after they are corrected for the steep trend, show one yearly, seasonal cycle very similar to those of our own data and to those of the 1st years of Woodruff's and of Metalnikow's curves.
VII.

SUM~N~AR¥.
I. Analysis of the division rates of Paramecium aurelia (mutant), Blepharisma undulans, and I-lislrio complanatus grown separately in pedigree isolation culture with the same culture medium, and in the same room at any given time, for a period of 3 years, discloses a secular trend and a seasonal rhythm for each organism. The seasonal rhythm is a yearly cycle with a maximum during July. 2. After removal of the effects of trend and seasonal rhythm, no correlation is found between the division rates of the several organisms. The distribution of the division rates is then one of chance order, except for large deviations known to be associated with changes in the culture technique. Each organism has a division rate varying independently of the others.
3. Consequently, seasonal rhythm alone has forced similar variations in the division rates of these three protozoans. The seasonal effect is gradually lost when the animals are raised for several years under laboratory conditions. Examination of the literature discloses other similar cases.
4. It is clear that unless all of the conditions of experiment are
kept constant, one must analyze all protozoan division rate data in some such manner as that here presented before any conclusions may be drawn as to the existence of "cycles" or "rhythms."
